PLANT INJECTOR 



BACKGROUND OF THE INVENTION 

[0001] This invention relates generally to plant injectors and more particularly to a 
reusable, pressurized tree injector. For several reasons it is often desirable to treat 
diseases, nutrient deficiencies, growth problems, or insect infestations of plants, 
particularly trees, by direct injection into the plant of treatment fluids, such as nutriment, 
antibiotics, growth regulators, or systemic pesticides. Because the fluids used may be 
toxic to humans or animals or otherwise harmful to plants not undergoing treatment, the 
laws frequently require that the applicator remain in close proximity to the plant during 
the treatment process, in order to guard against spills or other accidents, even though 
the treatment process could otherwise be out carried out unattended from a technical 
standpoint. 

[0002] Accordingly, the prior art has developed several devices to speed the 
application process by using pressurized injection. One known type of injection 
equipment comprises a bulk tank containing the treatment fluid, pressurized by gas or 
by a pump, with the fluid being delivered through an injection gun or nozzle. However, 
this type of equipment is heavy, inconvenient to move around, and expensive. To 
address these shortcomings, several types of prior art disposable injectors have been 
developed, comprising a small pressurized capsule of treatment fluid with a needle. An 
injector of this type may be set into a hole in a tree and left for the injection process to 
complete while other injectors are set in other trees. However, disposable injectors are 
wasteful of m aterials b ecause t hey c annot b e reused o r a dequately c leaned p rior to 
disposal. 

[0003] Accordingly, it is an object of the present invention to provide a portable, 
reusable, pressurizable plant injector. 
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[0004] It is another object of the invention to provide a fluid injector with controlled 
dispensing. 

BRIEF SUMMARY OF THE INVENTION 

[0005] These and other objectives are met by the present invention, which according 
to o ne e mbodiment p rovides a reusable p lant i njector t hat i ncludes a s ealed h ousing 
defining a reservoir for containing a pressurized fluid, which housing includes an 
elongated neck having an inner end in fluid communication with the reservoir and an 
outer end defining a nozzle. An inlet valve is installed in the housing in fluid 
communication with the reservoir for receiving a supply of fluid therethrough. A control 
valve is provided for selectively starting and stopping a flow of pressurized fluid from the 
reservoir through the neck and out of the nozzle. 

[0006] According to another embodiment of the present invention, a seating surface is 
disposed at the inner end of the neck, and the control valve includes a shaft having an 
upper end and a lower end, the lower end including a tapered nose which engages the 
seating surface when the control valve is in a closed position. 

[0007] According to another embodiment of the present invention, the housing 
includes an open-ended body which defines the reservoir, the neck, and a tapered 
transition section disposed between the reservoir and the neck. A cap is sealingly 
attached to the body and encloses the open end of the body. 

[0008] According to another embodiment of the present invention the control valve 
passes through the cap, and the control valve and the shaft cooperatively define means 
for retaining the control valve in a selected flow position. 

[0009] According to another embodiment of the present invention the control valve 
passes through the cap, and the control valve includes threads disposed at its upper end 
which engage complementary threads disposed in the cap, such that rotation of the 
control valve causes the control valve to move towards or away from the seating surface. 
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[0010] According to another embodiment of the present invention, at least one seal is 
disposed around the shaft of the control valve. 

[0011] According to another embodiment of the present invention, an upper seal is 
disposed around the shaft near the upper end thereof and a lower seal is disposed 
around the shaft near the lower end thereof. The upper seal blocks the flow of fluid 
between the shaft and the housing and the lower seal blocks the flow of fluid between 
the shaft and the seating surface. 

[0012] According to another embodiment of the present invention, the fit of the lower 
seal against the seating surface is chosen such that the lower seal will allow leakage at a 
lower pressure than the upper seal. 

[0013] According to another embodiment of the present invention, the plant injector 
includes means for relieving pressure which exceeds a predetermined level from the 
housing. 

[0014] According to another embodiment of the present invention, a relief valve is 
disposed in fluid communication with the housing is normally closed and opens to 
release fluid from the housing when the pressure of the fluid exceeds a predetermined 
level. 

[0015] According to another embodiment of the present invention, an overpressure 
plug is disposed in fluid communication with the housing. The overpressure plug 
normally seals a relief vent formed in the housing. The overpressure plug is forced out of 
the relief vent when the pressure of the fluid exceeds a predetermined level. 

[0016] According to another embodiment of the present invention, a method of 
injecting fluid into a plant comprises providing a reusable plant injector having a sealed 
reservoir for containing a selected fluid, a nozzle, and a control valve for controlling the 
flow of fluid from the nozzle. The selected fluid is introduced into the plant injector and 
pressurized. A hole is formed in the plant in communication with a preselected internal 
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structure of the plant. The plant injector is inserted said into the plant and the control 
valve is opened so as to admit pressurized fluid into the internal structure of the plant. 

[0017] According to another embodiment of the present invention, the plant is a tree 
and the internal structure is the xylem of the tree. 

[0018] According to another embodiment of the present invention, the method of 
injection further includes allowing a desired quantity of the fluid to be injected into the 
plant, closing the control valve, whereby any residual fluid is retained in the plant injector; 
and removing the plant injector from the plant. 

[0019] According to another embodiment of the present invention, the fluid is a 
systemic insecticide. 

[0020] According to another embodiment of the present invention, the fluid is an 
antibiotic. 

[0021] According to another embodiment of the present invention, the fluid is a 
nutriment. 

[0022] According to another embodiment of the present invention, the fluid is an 
antibiotic. 

[0023] According to another embodiment of the present invention, the fluid is a plant 
growth regulator. 

[0024] According to another embodiment of the present invention, the fluid is a plant 
miticide. 

[0025] According to another embodiment of the present invention, the fluid is a 
nematicide. 

[0026] According to another embodiment of the present invention, a method of 
treating a selected number of plants comprises providing a plurality of reusable plant 
injectors each having a sealed reservoir for containing a selected fluid, a nozzle, and a 
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control valve for controlling the flow of the fluid from the nozzle. The selected fluid is 
introduced into each of the plant injectors and pressurized. A hole is formed in a first 
one of the plants in communication with a preselected internal structure of the plant. A 
first one of the plant injectors is inserted into the first one of the plants, and its control 
valve is opened so as to admit pressurized fluid into the internal structure of the plant 
The, without waiting for the first one of the injectors to be completely emptied of fluid, the 
steps are repeated of forming a hole, inserting a plant injector, and opening a control 
valve, for subsequent ones of the plants, using subsequent ones of the plant injectors. 
After the fluid has been injected into each one of the selected plants, the plant injectors 
are removed from the plants. 

[0027] According to another embodiment of the present invention, the control valve of 
each plant injector is closed before it is removed from the plant. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0028] The subject matter that is regarded as the invention may be best understood 
by reference to the following description taken in conjunction with the accompanying 
drawing figures in which: 

[0029] Figure 1 is a schematic side view of a plant injector constructed in accordance 
with the present invention; 

[0030] Figure 2 is a cross-sectional view of the plant injector of Figure 1 ; 

[0031] Figure 3 is a cross-sectional view of a plant injector including a pressure relief 
valve; 

[0032] Figure 4 is a cross-sectional view of a plant injector including a pressure relief 
plug; 

[0033] Figure 5 is a cross-sectional view of the plant injector in use; and 
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[0034] Figure 6 is an exploded view of the components of a plant injector constructed 
in accordance with the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0035] Referring to the drawings wherein identical reference numerals denote the 
same elements throughout the various views, Figure 1 shows a side view of a plant 
injector 10. The basic components of the plant injector 10 are a sealed housing 12 
including a reservoir 14, a transition portion 16, and a nozzle 18. 

[0036] Figure 2 is a cross-sectional view showing the plant injector 10 in more detail. 
The housing 12 is a sealed, hollow enclosure. In the illustrated example the housing 12 
comprises a body 20 and a cap 22 which are joined together to form a sealed assembly. 
It is also possible that the housing 12 could be a one-piece assembly or could be 
fabricated from more than two components. 

[0037] The body 20 is a hollow structure which includes, sequentially along its 
longitudinal axis, a reservoir 14 for holding the fluid, a tapered transition portion 16, and 
an elongated neck 24. The body 20 may be molded in a known manner as a single 
unitary component from a chemical-resistant material, such as known types of polymers. 
If desired, the body 20 may be made translucent or transparent so that the fluid contents 
can be observed. The inner end 26 of the neck 24 defines a tapered seating surface 28 
for a control valve 30, described in more detail below. The outer end 32 of the neck 24 
defines a nozzle 18. In this instance the nozzle 18 comprises a discharge opening 34 
(see Figure 1) at the very end of the neck 24 as well as an array of one or more 
longitudinal slots 36 disposed about the periphery of the neck 24 which allow the fluid to 
flow out laterally. 

[0038] The cap 22 is attached to the upper end of the body 20. The cap 22 has a 
peripheral edge 38 which mates with a peripheral edge 40 of the body to form a sealed 
joint. The joint may comprise matching rabbets 42 and 44 formed in the respective 
peripheral edges of the body 20 and the cap 22. The two components may be joined by 
any method that will result in a leakproof joint, for example ultrasonic welding, thermal 
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bonding, adhesives, or a snap-fit joint. The cap 22 includes a cylindrical central boss 46 
that serves to engage and locate the control valve 30. The central boss 46 protrudes 
into the interior of the plant injector 10 and has a central bore 48 formed therethrough. A 
set of threads 50 are formed in a portion of the bore 46. 

[0039] An inlet valve 52 is disposed in the cap 22. The inlet valve 52 is a one-way 
type valve that allows fluid to enter the plant injector 10 but prevents fluid from exiting. In 
the illustrated example the inlet valve 52 is a duckbill valve of a known type which seals 
by way of a pair of resilient flaps. Other types of valves which allow one-way flow may 
be substituted. 

[0040] The control valve 30 (see Figure 6) is disposed inside the plant injector 10. 
The control valve 30 comprises a shaft 64 having a disk-shaped knob 56 disposed at its 
upper end 58, and a tapered nose 60 formed at its lower end 62. External threads 64 
are formed on the shaft 54 near the control knob 56. A pair of spaced-apart seal 
grooves 66 and 68 are formed in the periphery of the shaft 54. When assembled, as 
shown in Figure 2, the shaft 54 passes through the central boss 46 of the cap 22 and 
into the interior of the reservoir 14. The threads 64 of the shaft 54 engage the threads 
50 in the central boss 46. When the shaft 54 is installed and fully screwed down, the 
nose 60 bears against the seating surface 28 in the neck 24. Upper and lower seals 70 
and 72, for example synthetic rubber O-rings, are installed into the seal grooves 66 and 
68. The upper seal 70 prevents leakage of fluid between the control valve 30 and the 
bore 48, while the lower seal 72 seals against the seating surface 28. The control valve 
seal is thus provided by a combination of the tapered fit of the nose 60 with the seating 
surface 28, and the lower seal 72. 

[0041] Figure 3 illustrates a variation of the plant injector 10 which includes a relief 
valve 74. The relief valve 74 is disposed in a relief vent 76 formed through the cap 22. 
In the illustrated example the relief valve 74 is a simple poppet-type valve which is 
normally kept closed by a spring 78. If the pressure exceeds a preselected level, the 
spring force is overcome, opening the relief valve 74 and releasing the excess pressure. 
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[0042] Figure 4 illustrates another variation of the plant injector 10 which includes an 
overpressure plug 80. The overpressure plug 80 is installed in a relief vent 82 formed 
through the cap 22 . The overpressure plug 80 includes a head 84, a shaft 86, and a 
retention flange 88. The retention flange 88 is a structure such as an annular flap or 
barb. The dimensions of the retention flange 88 are selected so that the overpressure 
plug 80 may be easily inserted into the relief vent 82, but that the overpressure plug 80 
will resist being withdrawn until the internal pressure exceeds a predetermined level. 
Once this level is exceeded, the overpressure plug 80 is blown out, releasing the excess 
pressure. 

[0043] As shown in Figures 2, 3, and 4, the fit of the upper and lower seals 70 and 72 
against the surfaces they contact (known as their "diametrical squeeze") may be varied 
as required. In the illustrated example, the dimensions of the lower seal 72, the valve 
nose 60 and groove 68, and the seating surface 28 are selected so that there will be a 
lesser diametrical squeeze (compression) on the lower seal 72 than on the upper seal 
70. This effectively makes the lower seal 72 less resistant to leakage that the upper seal 
70. In case of excessive pressurization, the lower seal 72 will reach the limit of the 
pressure it can hold before the upper seal 70 reaches its pressure limit. This will cause 
the fluid to leak past the lower seal 72 out the nozzle 18 in a direction away from the 
user, thus lowering the pressure so that the upper seal 70 does not fail. This pressure 
relief feature may be used instead of, or in conjunction with, the relief valve 74 or the 
overpressure plug 80 described above. 

[0044] The plant injector 10 is placed in use by first checking to make sure that the 
unit is assembled and has no visible leaks. The shaft 54 is screwed down tight using the 
control knob 56. The reservoir 14 is then filled with a selected pressurized fluid. A 
variety of fluids may be used depending upon the particular application. Examples of 
fluids include insecticides, nutriments, antibiotics, growth regulators, plant miticides, and 
nematicides. The quantity of fluid may be varied to suit a particular application. In the 
illustrated example the capacity of the plant injector 10 is about 40 ml (1.4 oz.) This 
filling and pressurization may be done by various methods. For example, non- 
pressurized fluid may be introduced through the inlet valve 52 from a container with a 
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needle or tube. Then, the plant injector 10 may be pressurized by introducing 
compressed gas through the inlet valve 52, for example using an air compressor. 
Alternatively, the fluid may be introduced to the reservoir 14 in a pressurized state, for 
example by using a mechanical pump (not shown). The plant injector 10 is pressurized 
to a level which allows a desired rate of discharge while not exceeding the capability of 
the plant injector 10 to remain sealed, and which is also low enough so that the plant 
injector 10 will not be dislodged from the plant during the injection process described 
below. A suitable pressure may be in the range of about 0 kPa (0 PSI) to about 6.9 kPa 
(25 PSI). The pressure relief features described above release any pressure above this 
preselected level. 

[0045] Referring now to Figure 5, the filled and pressurized plant injector 10 is then 
inserted into a hole 90 bored into a tree 92 so that the nozzle 18 is in fluid 
communication with the xylem 94 of the tree 92. The tapered neck 24 allows the plant 
injector 10 to be wedged into the hole 90 so that it will remain secure during the injection 
process. The control valve 30 is then opened by unscrewing the control knob 56, 
allowing the pressurized fluid to flow out of the nozzle 1 8. The pressure causes the fluid 
to be forced into the tree's xylem, which makes the plant injector 10 empty faster than if it 
were not pressurized. This greatly shortens the time required to perform an injection. 
For example, using a non-pressurized injector to inject about 10 ml (0.3 oz.) of fluid into 
a tree through a 5 mm (3/16 in.) diameter hole would require about 10 minutes to about 
20 minutes, whereas the plant injector 10 of the present invention, pressurized to about 
138 kPa (20 PSI) can inject the same quantity of fluid in about 2 minutes. When the 
injection process is complete, the control valve 30 is closed, preventing leakage of any 
residual fluid, and the plant injector 10 is withdrawn from the tree 90. The plant injector 
10 may be refilled and used again for a subsequent treatment. 

[0046] The plant injector 10 of the present invention may be employed using various 
methods. Typically each property will have several trees to be treated. Local laws often 
require that the applicator remain either on the property or within a line of sight of a tree 
during the injection process. That is, the tree may not be left completely unattended. 
The applicator may prepare a plurality of plant injectors 10 for use before beginning the 
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process. Each plant injector 10 is filled with the proper fluid and pressurized as 
described above. In a first method of application, the applicator may drill a hole in a first 
tree, insert the pressurized plant injector 10 into the hole, open the control valve 30, wait 
for the plant injector 10 to be emptied, remove the injector, and then move on to the 
next tree, repeating the same process. 

[0047] The applicator may also use an alternative method. After a first plant injector 
10 is set in a first tree, without waiting for the plant injector 10 to be completely emptied, 
the applicator moves on to a second tree, drills a hole, inserts a second pressurized 
plant injector 10, and opens the control valve 30. This process may be repeated for any 
number of trees, so long as the requirements for remaining in sight of each tree are 
complied with. When all of the plant injectors 10 have been set and opened, the 
applicator may then go back remove the empty injectors. Using this method, The overall 
time needed to treat a group of trees is greatly reduced, because the time ordinarily 
spent waiting for the plant injector 10 to empty may be used in moving to the next tree 
and setting a subsequent injector. 

[0048] The foregoing has described a plant injector having a sealed housing defining 
a reservoir for containing a pressurized fluid, the housing including an elongated neck 
having an inner end in fluid communication with said reservoir and an outer end defining 
a nozzle; an inlet valve disposed in said housing in fluid communication with the 
reservoir for receiving a supply of fluid therethrough; and a control valve for selectively 
starting and stopping a flow of pressurized fluid from the reservoir through the neck and 
out of said nozzle. While specific embodiments of the present invention have been 
described, it will be apparent to those skilled in the art that various modifications thereto 
can be made without departing from the spirit and scope of the invention. Accordingly, 
the foregoing description of the preferred embodiment of the invention and the best 
mode for practicing the invention are provided for the purpose of illustration only and not 
for the purpose of limitation-the invention being defined by the appended claims. 
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